Induction by some protein kinase inhibitors of differentiation of a mouse megakaryoblastic cell line established by coinfection with Abelson murine leukemia virus and recombinant SV40 retrovirus.
Mouse C1 line cells are megakaryoblastic cells established by coinfection of Abelson murine leukemia virus and recombinant simian virus 40. We examined the effects of various compounds on growth and differentiation of these cells. Megakaryocytic differentiation of C1 cells was not induced by cytokines that stimulate megakaryocytic maturation of normal progenitor cells, such as interleukin 3 and 6 and granulocyte-macrophage colony-stimulating factor. However, the cells were induced to differentiate into megakaryocytes by treatment with some protein kinase inhibitors. The inhibition of v-abl tyrosine kinase activity preceded induction of differentiation of the cells treated with tyrosine kinase inhibitors such as genistein, herbimycin A, and erbstatin. Treatment of C1 cells with a v-abl antisense oligomer inhibited their proliferation and induced acetylcholinesterase activity, a typical marker of megakaryocytic differentiation. These results suggest that inhibition of v-abl function is associated with induction of megakaryocytic differentiation of C1 cells. Among the compounds tested, 1-(5-isoquinolinylsulfonyl)-2-methylpiperazine (H-7), a potent inhibitor of cyclic nucleotide-dependent and Ca(2+)-phospholipid-dependent (protein kinase C) protein kinases, was the most potent inducer of differentiation of C1 cells. However, the differentiation-inducing effect of H-7 was unlikely to be mediated through inhibition of protein kinase C or cyclic nucleotide-dependent kinases, because other types of inhibitors of these kinases were not effective, and a protein kinase activator (phorbol ester) induced differentiation of C1 cells. Moreover, neither v-abl mRNA expression nor v-abl kinase activity in C1 cells was affected by treatment with H-7. These findings indicate that induction of megakaryocytic differentiation by H-7 is not related to inhibition of v-abl kinase, but rather to some novel function of H-7.